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background. Despite a growing interest for applying 3D speckle-tracking (3DSTE) to measure left ventricular (LV) myocardial deformation in 
various pathological conditions, normative values for 3DSTE parameters remain to be defined.
Methods. In 218 healthy volunteers (age range 18-76, 57% women), longitudinal (3DLε), circumferential (3DCε), radial (3DRε) and area strain 
(3DAε) were measured by vendor-specific (Vsp) 3DSTE equipment. LV strain was also measured by Vsp 2DSTE software and by vendor-independent 
(Vin) 3DSTE software, for comparison.
results. Temporal resolution was 35±7 volumes/sec for 3D datasets and 73±5 frames/sec for 2D datasets. Image quality was judged as optimal 
in 74% of subjects. Feasibility of global strain analysis by Vsp 3DSTE was 89%, lower than 2DLε (95%) and similar to 2DCε (92%). Feasibility of 
segmental Vsp 3DSTE analysis ranged from 46% to 100%. Reference values expressed as median (5th or 95th percentile as limits of normality) 
for Vsp 3DSTE were: -19% (-15%) for 3DLε and 3DCε, -33% (-28%) for 3DAε and 53% (40%) for 3DRε. 3DLε decreased, while 3DCε increased 
with ageing (p<0.001). Men had lower 3DLε, 3DRε, 3DAε and 2DLε than women (p<0.02). At stepwise multivariable linear regression analysis, 
demographic (age and gender), cardiac (LV size and mass) and technical (image quality and temporal resolution) factors accounted for the 
variance of LV strain measurements by Vsp 3DSTE (model-adjusted R2: 0.09 to 0.22 for all relationships). Neither blood pressure or heart rate 
were independently correlated with Vsp 3DSTE parameters. Reference values obtained by Vsp 2DSTE were -21% (-18%) for 2DLε, -22% (-17%) 
for 2DCε, and 39% (20%) for 2DRε (p<0.001 vs Vsp 3DSTE). Using Vin 3DSTE software on same 3D datasets resulted in significantly larger strain 
measurements than those by Vsp 3DSTE (p<0.001 for all).
conclusions. This is the first study providing normative values for LV myocardial deformation measured by Vsp 3DSTE. In healthy subjects, LV strain 
parameters by 3DSTE were significantly influenced by demographic, cardiac and technical factors. Limits of normality for LV strain analysis by Vsp 
3DSTE should not be used interchangeably with those by Vsp 2DSTE or Vin 3DSTE softwares.
